In 1948, Koppe formulated an almost complete recipe for statistical-thermal models including particle production, formation and decay of resonances, temporal and thermal evolution of the interacting system, statistical approaches and equilibrium condition in final state of the nuclear interaction. As the rate of particle production was one of the basic assumptions, recalling Koppe's work would be an essential input to be involved in the statistical prediction of non-equilibrium particle production in recent and future ultra-relativistic collisions.
At Betatron energy, the temperature of excited nucleus T 0 = 3.8 √ N , where N refers to the number of excited nuclei (resonances), was related to the excitation energy U = m 2 /(m 1 + m 2 ) 2 E, with m 1 (m 2 ) and E being mass of projectile (mass of target) nucleus and kinetic energy, respectively. T 0 was measured as ∼ 10 MeV. Koppe assumed that even the projectile (α-particle) can not remain stable [1] . Therefore, pair production is likely [2] . "pairdegeneracy" [2] or "Vacuum dissociation" [3] was principally investigated from electron-positron pair production. Koppe assumed that the same considerations make it possible to apply this in meson-pair production [1] and expected a very small number of produced mesons.
The electron (produced particle) gas can be treated as cavity radiation with a concrete energy density relating radiation loss to cross-section of excited nuclei σ. The temporal evolution of temperature should reflect the expansion of the interacting system. The speed of electrons (produced particles) is very close to c. Then, the energy flux caused by electrons relative to light quantum radiation will be increased by the same factor 7/8. The rate of produced particle was calculated as, 
II. PARTICLE PRODUCTION AND NON-EQUILIBRIUM PARTICLE DISTRIBU-TION
In ultra-relativistic nuclear collisions, deconfinement and/or chiral broken-symmetry restoration phase transition(s) is(are) supposed to take place. To study the dynamics and velocity distribution of objects in such thermal background, like transport properties in quark-gluon plasma, Fokker-Planck equation is a well-known tool. The statistical properties of an ensemble consisting of individual parton objects is given by non-equilibrium single-particle distribution function f [4] [5] [6] . The probability of finding an object in infinitesimal region in phase space is directly proportional to the volume element and f . The latter is assumed to fulfil the Boltzmann-Vlasov (BV) master equation,
The first term in rhs G represents gain or rate of particle production with momentum k + kt, for the non-equilibrium rate of particle production.
